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uptake in leaves, 1024 
Coffee, cultivars grown in drying soil, leaf 

water relations, gas exchange, 1781 
Cold, acclimation, Arabidopsis and wheat, 

1078 
Coleoptiles 


corn 
breakdown of phosphatidylinositol, in- 
doleacetic acid and fusicoccin, 1009 
transport of indoleacetic acid, 417, 1763 
Coleus blumei 
phloem loading, absence of carrier-me- 
diated uptake, export sugar from apo- 
plast, 1244 
xylem, auxin and gibberellin, lignin for- 
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mation in primary phloem fibers, 
1743 
Colletotrichum lindemuthianum, bean and, 
hydroxyproline-rich glycoprotein 
transcripts, spatial patterns of accu- 
mulation, 1265 
Commelina communis, plasma membrane, 
reconstitution, ATP-driven Ca**- 
transport system, 634 
cis-Coniferin, formation in cell-free extracts, 
American beech, 209 
Corn 
cDNA characterization and distribution, 
catalytic region, second messenger de- 
pendent protein kinases, 1609 
coleoptiles 
breakdown of phosphatidylinositol, in- 
doleacetic acid and fusicoccin, 1009 
transport of indoleacetic acid, 417, 1763 
comparison of gibberellins, normal and 
slender barley seedlings, 194 
developing kernels, fluridone and desicca- 
tion, vivipary, 592 
embryonic tissues, phosphorylation of ri- 
bosomal proteins, auxins, 1270 
endosperm 
nitrogen supply, response of enzymes 
and storage proteins, 858 
sugar uptake, starch biosynthesis, 996 
indol-3-ylacetylglucose:myo-inositol indol- 
3-ylacetyltransferase, partial purifica- 
tion and characterization, 1598 
intercellular diffusion limits, CO, uptake 
in leaves, 1024 
isomerization of 1-O-indol-3-ylacetyl-8-b- 
glucose, 4 
kernel filling, carbon and nitrogen mobili- 
zation from staik and leaves, 1547 
kernels, inhibition of endosperm cell divi- 
sion, abscisic acid, 1330 
kinetics of '"NH,*, 647 
leaf 
adaptation of photosynthetic apparatus, 
nitrogen limitation, 1436 
carbonic anhydrase activity, light induc- 
tion and nitrogen status, 384 
development, sucrose synthase, 516 
microsomes from maturing seeds of mea- 
dowfoam, lysophosphatidate acyl- 
transferase, 1199 
oleosin isoforms, 1282 
regulation of assimilatory sulfate reduc- 
tion, herbicide safeners, 1808 
reproductive tissues, temperature stress, 
fertilization and heat shock protein 
synthesis, 665 
root 
auxin redistribution and curvature, eth- 
ylene, 1770 
electrotropism, 913 
oxidation of indoleacetic acid, soluble 
auxin-oxidases and peroxidases, 485 
seed, germination, zein-degrading pro- 
teases from endosperm, 297 
seedling roots 
essential arginine residues, nitrate up- 
take system, 745 
hypoxic stress-induced changes, ribo- 
somes, 1237 
shoot, gibberellin biosynthesis, 127 
temperature sensing by primary roots, 367 
Cotton 
canopy, fruiting forms, photosynthetic and 
respiratory activity, 463 
glycophyte, root membrane vesicies, ca- 


xxxvi 
lipid kinases, 1820 
Castor bean 
ascorbate free-radical reduction, glyoxyso- 
mal membranes, 531 
endosperm, purification, leucoplast pyru- 
vate kinase, 1528 } 
germination, endoplasmic reticulum, 
transferase, 1199 
| 
mass spectrometry, 
light-induced carbonic anhydrase expres- 
sion, 1103 


Plant Physiol. Vol. 94, 1990 


tion/proton antiporters, 1795 

oleosin isoforms, 1282 

photoautotrophic cells in minimal me- 
dium, photosynthesis, 1641 

properties of mutant acetolactate syn- 
thases, resistance to triazolopyrimi- 
dine sulfanilide, 239 

site of clomazone action, photomixo- 
trophic cell suspension cultures, 704 

Cotyledons 

germinated mung bean seeds, purification, 
cysteine endopeptidase, 561 

lentil, cDNA glycolate oxidase, 1193 

mung bean, cDNA clone for a-amylase, 
1488 


Cowpea 
heat shock effects, amino acid metabolism, 


C; plants, model of photosynthetic regula- 
tion, 1728, 1735 
C, plants 
involvement of Na*, active uptake of pyr- 
uvate, mesophyll chloroplasts, 950 
phosphorylation status of proteins, light as 
signal, 1501 
Crassulacean acid, metabolism inducibility, 
developmental control by salt stress, 
common ice plant, 1137 
Craterostigma plantagineum, desiccation- 
tolerant, five abscisic acid-responsive 
cDNA clones, water-stress genes, 1682 
Cress 
interference with phytoene desaturase, 
bleaching herbicide flurtamone, 476 
phosphoadenosine 5’-phosphosulfate de- 
sulfoglucosinolate sulfotransferase, 
partial purification and characteriza- 
tion, 811 
Crown gall celis, tobacco, cell wall invertase, 
1575 
Cryoprotectants, cold acclimation, Arabidop- 
sis and wheat, 1078 
Cryoselection, callus of spring wheat, regen- 
eration, freezing tolerance, 1756 
Cucumber 
chloroplasts, heme efflux and heme con- 
tent, 1414 
isolated developing chloroplasts, synthesis 
of chlorophyll 4 from 5-aminolevu- 
linic acid, 375 
organ specificity and light regulation, 
NADH-dependent hydroxypyruvate 
reductase transcript abundance, 1484 
Cucumis melo (see Muskmelon) 
Cucumis sativus (see Cucumber) 
Cuticles, movement of cations, sour orange 
and sugar maple, 120 
Cyanide, -potential, pattern of, developing 
fruits, 28 
8-Cyanoalanine synthase, 2,4-dichlorophen- 
oxyacetic acid effect, soybean and bar- 
ley seedlings, 1143 
Cyanobacteria 
Chlorogloeopsis and Gloeothece, boron re- 
quirement, 1554 
Synechococcus, inhibition of inorganic car- 
bon transport, carbon oxysulfide, 35 
Synechococcus 6311, membrane lipid 
j composition, saline growth, 1512 
Synechocystis 
mutants defective in inorganic carbon 
transport, 760 
nitrogen starvation, polypeptide com- 
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position, 752 
Cyanogenesis, plants, 401 
Cysteine endopeptidase, purification and 
characterization, cotyledons, germi- 
nated mung bean seeds, 561 
Cysteine proteases, zein-degrading proteases 
from endosperm, germinating maize 
seeds, 297 
Cysteine proteinase 
barley aleurone, major gibberellic acid-in- 
duced, hordein digestion, 328 
germinated barley, 1062 
Cytochrome, alternative pathway respiration, 
transient ammonium assimilation, 
Chlamydomonas reinhardtii, 1131 
Cytokinins 
differentiation processes, Mercurialis an- 
nua, 1535 
endogenous, growth cycle, hormone-auto- 
trophic genetic tumor line of tobacco, 
1084 
phloem sap of white lupin, 1714 
Cytoplasm 
pH, flowering response, Pharbitis nil, 114 
streaming and Ca’* fluxes, cooperative reg- 
ulation, Vallisneria mesophyll cells, 
1702 


Dahl, pentose pathway, proline metabolism 
in nodules, 1258 
Datura innoxia 
imidazolinone-resistant cell lines, lack of 
cross-resistance, chlorsulfuron, 1111 
photoautotrophic cells in minimal me- 
dium, photosynthesis, 1641 
suspension cell cultures, synchronous tran- 
verse through cell cycle, 1568 
DC8, abscisic acid regulation, carrot embry- 
onic gene, 690 
Dehydrogenases 
NAD*-linked, kinetic behavior toward 
pyridine nucleotides, potato and pea 
mitochondria, 189 
NADP-dependent, L-sorbosone conver- 
sion to L-ascorbic acid, bean and spin- 
ach leaf, 1492 
Deoxyribonucleic acid 
complementary 
a-amylase, mung bean cotyledons, 1488 
glycolate oxidase, cotyledons and leaves 
of lentil, 1193 
purification, 22-kilodalton potato tuber 
proteins, 40 
synthesis inhibitors, chloroplast DNA con- 
tent, Solanum nigrum suspension 
cells, 1477 
topoisomerase I, purification and charac- 
terization, tobacco, 599 
Dessication, -tolerant Craterostigma planta- 
gineum, abscisic acid-responsive 
cDNA clones, water-stress genes, 1682 
Dhurrin, turnover, sorghum seedling, 1219 
Dianthus caryophyllus (see Carnation) 
2,6-Dichlorobenzonitrile, adaptation and 
growth of tomato cells, unique cell 
walls, 980 
2,4-Dichlorophenoxyacetic acid, endogenous 
cyanide, soybean and barley seedlings, 
1143 
Diethylpyrocarbonate, modification, beet red 
plasma membrane H*-ATPase, 696 
Dihydrozeatin, cytokinins in phloem sap of 
white lupin, 1714 
Dunaliella salina, purification, Ca?*-depend- 
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ent protein kinase, 143 

Dunaliella tertiolecta, photoregulation of 
light-harvesting chlorophyll protein 
complex, photosystem II, 304 


Electrons 
cyclic flow, photoacoustic measurements 
of energy storage, algae, 926 
photosynthetic transport and stromal en- 
zyme activity, pea leaves, 545 
transport, photosynthesis _ regulation 
model, C; plants, 1728, 1735 
transport through photosystem I, light ac- 
tivation of rubisco, rubisco activase, 
479 
Electrophoresis, preparative free-flow, tono- 
plast vesicles of opposite sidedness, 
soybean hypocotyls, 1149 
Electrotropism, maize roots, 913 
Embryos, patterns of variation in abscisic 
acid, developing Phaseolus coccineus 
seeds, 1776 
Endoplasmic reticulum, glyoxysomal mem- 
brane redox activities, castor bean ger- 
mination, 1842 
Endosperm 
castor bean, purification, leucoplast pyru- 
vate kinase, 1528 
corn 
nitrogen supply, response of enzymes 
and storage proteins, 858 
sugar uptake, starch biosynthesis, 996 
inhibition of cell division in maize kernels, 
abscisic acid, 1330 
zein-degrading proteases, germinating 
maize seeds, 297 
Endoxylanase, ethylene biosynthesis-induc- 
ing, electrolyte leakage and necrosis, 
tobacco, 1849 
Energy storage, photoacoustic measure- 
ments, cyclic electron flow, algae, 926 
Enzymes 
capacities of amyloplasts of sycamore, 538 
changes during graviresponse, cell wall, 
leaf-sheath pulvinus of oat, 411 
glycine decarboxylase multienzyme com- 
plex, pea, 833 
proline metabolism in legume root nod- 
ules, pentose phosphz2ie pathway, 
1258 
response to nitrogen supply, maize endo- 
sperm, 858 
stromal activity, photosynthetic electron 
transport, pea leaves, 545 
ubiquitin pathway, HPLC resolution, 
wheat germ, 710 
Ethylene 
biosynthesis-inducing endoxylanase, elec- 
trolyte leakage and necrosis, tobacco, 
1849 
evolution, 2,4-dichlorophenoxyacetic acid 
effect, soybean and barley seedlings, 
1143 
kinetics of curvature and auxin redistribu- 
tion, gravistimulated roots, corn, 1770 
production and petiole growth, induction 
by soil waterlogging, Rumex plants, 
1071 
resistance, aux] mutation, Arabidopsis 
thaliana, 1462 
synthesis in intact plants, water deficit 
stress, 1616 
Euglena gracilis 
light regulation, 5-aminolevulinic acid bio- 
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pentose pathway, proline metabolism in 2 
nodules, 1258 
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synthetic enzymes, tRNA, 1365 

photosensitizing, reentrance of glycolate 
carbon, photosynthetic carbon reduc- 
tion cycle, 388 


Fagus grandifolia (see Beech, American) 
Fatty acids 
desaturation of lipid-bound oleate, ferre- 
doxin, spinach chloroplasts, 214 
free, galactosyltransferase regulation, spin- 
ach leaves, 781 
membrane permeability and sugars, potato 
tubers, 1207 
Ferredoxin, desaturation of lipi 
oleate, spinach chloroplasts, 214 
Fertility, temperature stress, heat shock pro- 
tein synthesis, maize reproductive tis- 
sues, 665 
Ferulic acid, plenylpropanoid metabolism in 
suspension cultures, Vanilla plani- 
flora, 95 
Flavonoid, gene expression in corolla of pe- 
tunia, regulation, stamens and gibber- 
ellic acid, 511 
Flax, developing fruit, pattern of cyanide- 
potential, 28 
Flow cytometry, fluorescence anisotropy of 
lipophilic probes, epidermal and me- 
sophyll protoplasts, water-stressed Lu- 
pinus albus, 729 
Flower 
-inducing substance, high 
weight, higher plants, 1677 
muskmelon, indole-3-acetic acid metabo- 
lism, abscisic acid, 870 
response of Pharbitis nil, agents affecting 
cytoplasmic pH, 114 
rose, age-related changes, petal mem- 
branes, 1233 
Fluridone, desiccation, vivipary, developing 
maize kernels, 592 
Flurtamone, interference with phytoene de- 
saturase, cress and Anacystis, 476 
Freezing, tolerance in spring wheat, regener- 
ation, cryoselected callus, 1756 
Fusicoccin, indoleacetic acid and, breakdown 
of phosphatidylinositol, maize coleop- 
tiles, 1009 


molecular 


Galactosyltransferases, regulation by free 
fatty acids, spinach leaves, 781 
Gas chromatography, ~ 


change 

CO,:0, specificity factor, irradiance ef- 
fects, tobacco, 892 

respiration and photosynthesis, glucose 
feeding, photoautotrophic Dianthus 
_ caryophyllus cells, 1157 

arbuscular mycorrhizae and leaf 

age, sour orange leaves, 1424 

water relations and, coffee cultivars grown 
in drying soil, 1781 


acetolactate synthase, herbicide 
transgenic plants, 1647 

aux! mutation, auxin and ethylene resist- 
ance, Arabidopsis thaliana, 1462 

carrot embryonic, abscisic acid, regulation 
of DC8, 690 

trans-cinnamic acid effects, phenylalanine 
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ammonia-lyase gene family, bean, 671 
cold acclimation, Arabidopsis and wheat, 
1078 
control of overlapping subsets of ABA re- 
sponses, abscisic acid-insensitive mu- 
tations, Arabidopsis, 1172 
maturation in larch, 1308 
potato tuber protein, differential expres- 
sion, 919 
soybean heat shock protein Gmhsp17.5E, 
interaction of nuclear proteins, 935 
storage protein, abscisic acid and high os- 
moticum, rapeseed microspore em- 
bryos, 875 
Germination 
castor bean, endoplasmic reticulum, glyox- 
ysomal membrane redox activities, 
1842 
maize seeds, zein-degrading proteases from 
endosperm, 297 
rates of seeds, water relations analysis, let- 
tuce, 840 
responses to fluridone and desiccation, vi- 
vipary, developing maize kernels, 592 
secondary dormancy of seeds, dose-re- 
sponse analysis of factors, hedge mus- 
tard, 1090, 1096 
Gibberella fujikuroi 
biosynthetic origin of gibberellins A; and 
A;, Marah macrocarpus and Malus 
domestica, 132 
light-stimulated gibberellin biosynthesis, 
1696 
Gibberellic acid 
-induced barley aleurone cysteine protein- 
ase, hordein digestion, 328 
stamens and, regulation of flavonoid gene 
expression, petunia, 511 
Gibberellin Az» 38-hydroxylase, bean seeds, 
1390 
Gibberellins 
auxin and, lignin formation in primary 
phloem fibers, xylem of Coleus blumei 
stems, 1743 
comparison of, normal and slender barley 
seedlings, 194 
-deficient mutant of Thlaspi arvense, selec- 
tion and characterization, 1655 
endogenous, hypocotyl elongation, soy- 
bean seedling, 77 
GA;, GAs, and GA, biosynthesis, corn 
shoots, 127 
GA; and GA,, biosynthetic origin, Marah 
macrocarpus and Malus domestica, 
132 
gibberellin-precursors and, comparison of 
biological activities, field pennycress, 
151 
light-stimulated synthesis, Gibberella fujik- 
uroi, 1696 
metabolism, thermoinductive regulation, 
field pennycress, 157 
role in red light inhibition of stem elonga- 
tion, etiolated pea seedlings, 432 
Gloeothece, boron requirement, 1554 
Glomus mosseae, mycorrhiza and leaf gas 
exchange in soybean, 723 
(1—>3)8-p-Glucan, extracellular, aluminum 
ions, oat protoplasts, 13 
1,3-6-Glucan synthases, 1,4-8-glucan syn- 
thases and, separation and partial pu- 
rification, Saprolegnia, 1748 
B-1,3-Gtucanases, extracellular, wheat leaves, 
1376 
Gluconeogenesis, enzymatic capacities, sy- 
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camore amyloplasts, 538 

Glucose, feeding, respiration and ph 
thesis, Dianthus caryophyllus, 1157 

a-Glucosidases 

barley, degradation, native starch granules, 
320 
isoforms, pea seedlings, 738 

D-Glucosone, L-sorbosone and, bean and 
spinach leaves, 1496 

Glutamate, 6-aminolevulinic acid biosyn- 
thetic enzymes, light regulation, 
tRNA in Euglena gracilis, 1365 

Glutamate dehydrogenase, kinetics of "NH,* 
assimilation, corn, 647 

Glutamine synthetase, purification and prop- 
erties, leaves and roots of Pinus bank- 
siana, 657 

Glutathione, stress responses in alfalfa, 1802 

Glutathione reductase, two isoforms, Eastern 
white pine, 1402 

Glyceraldehyde 3-phosphate:NADP* reduc- 
tase, spinach leaves, 1344 

Glyceraldehye-3-phosphate dehydrogenase, 
isolation of chloroplastic phospho- 
glycerate kinase, 291 

Glycine, mitochondrial conversion to serine, 
photorespiratory mutants, barley, 
1316 

Glycine decarboxylase multienzyme com- 
plex, component enzymes in pea, 833 

Glycine max (see Soybean) 

Glycolate carbon, reentrance into photosyn- 
thetic carbon reduction cycle, photo- 
sensitizing Euglena gracilis, 388 

Glycolate oxidase, cDNA, cotyledons leaves, 
lentil, 1193 

Glycoprotein, hydroxyproline-rich  tran- 
scripts, spatial patterns of accumula- 
tion, bean and Colletotrichum linde- 
muthianum, 1265 

Glyoxylate, reduction of, enzymology, bar- 
ley, 819 

Glyoxysomal membranes, ascorbate free- 
radical reduction, castor bean, 531 

Glyoxysome, membrane redox activities, en- 
doplasmic reticulum, castor bean ger- 
mination, 1842 

Gossypium hirsutum (see Cotton) 

Graviresponse, cell wall and enzyme changes, 
leaf-sheath pulvinus of oat, 411 

Gravitropism 

aux] mutation, auxin and ethylene resist- 
ance, Arabidopsis thaliana, 1462 

electrotropism of maize roots, 913 

severely reduced, dark-grown hypocotyls, 
starch-deficient tobacco mutant, 1867 

Gravity 

satellite orbit, circumnutation, sunflower 
hypocotyls, 233 

stimulated roots of corn, auxin redistribu- 
tion and curvature, ethylene, 1770 


H*-ATPase 
after NaCl adaptation, enhanced H* trans- 
port capacity, ATP hydrolysis activity, 
524 
plasma membrane 
light effect, bean leaves, 1671 
molecular cloning, tomato, 1874 
phosphorylation by inorganic phos- 
phate, red beet, 1522 
red beet plasma membrane, modification 
by diethylpyrocarbonate, 696 
Heat shock protein 


F 
G 
Scots pine, 1709 
lll 


early, synthesis of, young leaves of barley 
and sorghum, 567 

Gmbhsp17.5E, interaction of nuclear pro- 
teins, soybean, 935 

HSP83, sequence and expression, Arabi- 
dopsis thaliana, 1689 


regulation of response, soybean seedling, 
988 


synthesis, temperature stress and fertility, 
maize reproductive tissues, 665 
Hedera helix (see Ivy) 
Helianthus annuus (see Sunflower) 
Heme, efflux and content, cucumber chlo- 
roplasts, 1414 
Hemicellulose, physical structure of primary 
plant cell wall, chemical fractionation 
and proton NMR, bean, 174 
Herbicides 
chlorsulfuron, lack of cross-resistance, im- 
idazolinone-resistant cell lines of Da- 
tura innoxia, 1111 
cross-resistance in annual ryegrass, 1180 
2,6-dichlorobenzonitrile, adaptation and 
growth of tomato cells, unique cell 
walls, 980 
flurtamone, interference with phytoene de- 
saturase, 476 
resistance in transgenic plants, acetolactate 
synthase genes, 1647 
safeners, regulation of assimilatory sulfate 
reduction, corn, 1808 
site of clomazone action, soybean and cot- 
ton photomixotrophic cell suspension 
cultures, 704 
Hibiscus, intercellular diffusion limits, CO, 
uptake in leaves, 1024 
Honesty, developing seed, biosynthesis of tri- 
acylglycerols, 492 
Hordein, digestion, major gibberellic acid- 
induced barley aleurone cysteine pro- 
teinase, 328 
Hordeum vulgare (see Barley) 
HPLC, resolution of ubiquitin pathway en- 
zymes, wheat germ, 710 
Hydrogenase, inactivation of uptake of acti- 
norhizal nodules, acetylene, Alnus in- 
cana, 91 


cyanogenesis in plants, 


Hydrogen peroxide, decomposing systems, 
composition and properties, Norway 
spruce, 312 

4-Hydroxybenzoic acid, phenylpropanoid 
metabolism in suspension cultures, 
Vanilla planiflora, 102 

Hydroxyproline, -rich glycoprotein tran- 
scripts, spatial patterns of accumula- 
tion, bean and Colletotrichum linde- 
muthianum, 1265 

Hydroxypyruvate, reduction of, enzymology, 
barley, 819 

Hydroxypyruvate reductase, NADH-de- 
pendent, organ specificity and light 
regulation, cucumber, 1484 

Hypocotyls 

dark-grown, severely reduced gravitrop- 
ism, starch-deficient tobacco mutant, 
1867 

elongation, endogenous gibberellins, soy- 
bean seedling, 77 

soybean, tonoplast vesicles of opposite sid- 
edness, 1149 

sunflower, circumnutation, satellite orbit, 
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233 
Hypoxia, stress-induced changes, ribosomes, 
maize seedling roots, 1237 


Ice plant, developmental control of crassula- 
cean acid metabolism, inducibility, 
salt stress, 1137 
Ilex, oxygen emission and uptake in leaves, 
pulsed, time resolved photoacoustics, 
278 
Imidazolinone, -resistant cell lines of Datura 
innoxia, lack of cross-resistance, 
chlorsulfuron, 1111 
Immunocytochemistry, chloroplast enzymes, 
light-harvesting components, Por- 
phyridium cruentum, 334 
Indoleacetic acid 
fusicoccin and, breakdown of phosphati- 
dylinositol, maize coleoptiles, 1009 
oxidation by soluble auxin-oxidases and 
peroxidases, maize roots, 485 
transport in intact corn coleoptiles, 417, 
1763 
Indole-3-acetic acid 
metabolism in senescing flowers, abscisic 
acid, muskmelon, 870 
tracheid production in response to 
changes, Scots pine, 1721 
1-O-Indol-3-ylacetyl-8-D-giucose, isomeriza- 
tion in corn, 4 
Indol-3-ylacetylglucose:myo-inositol indol-3- 
ylacetyltransferase, partial purifica- 
tion and characterization, 1598 
Inositol phospholipid kinases, vanadate-sen- 
sitive ATPase of carrot cells, cell wall 
degrading enzymes, 1820 
Integuments, patterns of variation in abscisic 
acid, developing Phaseolus coccineus 
seeds, 1776 
Invertase, cell wall, tobacco crown gall cells, 
1575 
Ion channels, tonoplast, beet cell suspen- 
sions, 1788 
Iron 
deficiency in sugar beet, xanthophyll cycle, 
photosynthetic pigment changes, 607 
transport protein, deficiency, pea root plas- 
malemma, 1353 
Irradiance, CO,:0, specificity factor, to- 
bacco, 892 
Isoflavonoid conjugates, stress responses in 
alfalfa, 227 


Ivy, modulation of stomatal conductarce by 


blue light, 440 


J 


Jack bean, broad acceptance of stereoiso- 
mers, higher plant enzyme, 67 
Japanese Andromeda, oxygen emission and 

uptake in leaves, pulsed, time resolved 
photoacoustics, 278 
Jojoba, oleosin isoforms, 1282 


Kalanchoé tubiflora, malate metabolism in 
the dark, ‘*CO, fixation, 826 
Kaurenoic acid 
light-stimulated gibberellin biosynthesis, 
Gibberella fujikuroi, 1696 
thermoinductive regulation, gibberellin 
metabolism, field pennycress, 157 


L 
Lactuca sativa (see Lettuce) 
Larch, maturation, 1308 
Larix laricina (see Larch) 
Leaf 


barley 
mitochondria, changes in properties 
from NaCl-treated plants, 641 
synthesis, early heat shock proteins, 567 
bean 


D-glucosone and L-sorbosone, 1496 
plasma membrane H*-ATPase, light ef- 
fect, 1671 
L-sorbosone conversion to L-ascorbic 
acid, NADP-dependent dehydroge- 
nase, 1492 
beet, proton-amino acid transport, 268 
coffee, water relations and gas exchange, 
cultivars grown in drying soil, 1781 


corn 
adaptation of photosynthetic apparatus, 
nitrogen limitation, 1436 
carbon and nitrogen mobilization dur- 
ing kernel filling, 1547 
carbonic anhydrase activity, light induc- 
tion and nitrogen status, 384 
development, sucrose synthase, 516 
gas exchange in soybean, mycorrhiza, 723 
ilex and Japanese Andromeda, oxygen 
emission and uptake, photoacoustics, 
278 
lentil, CDNA glycolate oxidase, 1193 
mock orange, oxygen emission and uptake, 
photoacoustics, 278 
pea 
elution analysis, apoplastic potassium, 
1040 
relationship, photosynthetic electron 
transport and stromal enzyme activ- 
ity, 545 
pinto bean, Ca”* transport in membrane 
vesicles, ozone exposure, 788 
Pinus banksiana, purification and proper- 
ties, glutamine synthetase, 657 
potato, mechanism of photosynthesis de- 
crease, Verticillium dahliae, 1048 
rice, methane transport, 59 
Sinapsis alba, diurnal rhythmicity, pattern 
of mRNAs, 1590 
sorghum, synthesis, early heat shock pro- 
teins, 567 
sour orange, vesicular arbuscular mycor- 
rhizae and leaf age, net gas exchange, 
1424 
soybean 
photosynthesis, photosynthate partition- 
ing, 259 
regulation, photosynthate partitioning 
into starch, 350 
soybean and sorghum, blue-deficient light 
sources, photomorphogenesis and 
photoassimilation, 448 
soybean canopy, photosynthetic induction 
state, 628 
spinach 
ATP §ssulfurylase and O-acetylser- 
ine(thiol)lyase localization, 1345 
D-glucosone and L-sorbosone, 1496 
glyceraldehyde 3-phosphate:NADP* re- 
ductase, 1344 
morphology and photosynthesis, growth 
temperature, 1830 
oxygen emission and uptake, photoa- 
coustics, 278 
ozone fumigation, monogalactosyldi- 
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acylglycerol conversion, 766 
ozone fumigation, triacylglycerol syn- 
thesis pathway, 773 
regulation of galactosyltransferases, free 
fatty acids, 781 
L-sorbosone conversion to L-ascorbic 
acid, NADP-dependent dehydroge- 
nase, 1492 
various plants, interceliular diffusion lim- 
its, CO, uptake, 1024 
Vitis vinifera, immunocharacterization, 
NADH-glutamate § dehydrogenase, 
109 
wheat, extracellular 8-1,3-glucanases, 1376 
Legumes 
metabolism of canavanine and canaline, | 
root nodules, pentose phosphate pathway, 
proline metabolism, 1258 
Lemna paucicostata, flower-inducing sub- 
stance, high molecular weight, higher 
plants, 1677 
Lens culinaris (see Lentil) 
Lentil, cDNA encoding glycolate oxidase, co- 
tyledons and leaves, 1193 
Lepidium sativum (see Cress) 
Lettuce 
seed storage, theoretical basis of protocols, 
1019 
water relations analysis, seed germination 
rates, 840 
Leucoplasts, pyruvate kinase, purification, 
developing castor bean endosperm, 
1528 
Light 
activation of rubisco by rubisco activase, 
electron transport, photosystem I, 479 
blue, modulation of stomatal conductance, 
ivy, 440 
blue-deficient sources, photomorphogene- 
sis and photoassimilation, soybean 
and sorghum, 448 
characterization and effect, plasma mem- 
brane H*-ATPase, bean leaves, 1671 
high stress, carotenoid-deficient pea chlo- 
roplasts, 1663 
-induced carbonic anhydrase expression, 
Chlamydomcenas reinhardtii, 1103 
-induced seed germination, dose-response 
analysis, hedge mustard, 1090, 1096 
induction and effect of nitrogen status, car- 
bonic anhydrase activity, maize 
leaves, 384 
induction of shikimic acid pathway en- 
zymes, parsley, 507 
model of photosynthesis regulation, C; 
plants, 1728, 1735 
natural daylight, regulation of photosyn- 
thate partitioning, soybean leaves, 350 
nitrogen starvation and polypeptide com- 
position, rubisco, Synechocystis, 752 
photosynthetic, inorganic carbon accu- 
mulation, Chlamydomonas reinhard- 
tii, 357 
photosynthetic dynamics, photon flux den- 
sity, chrysanthemum, 46 
red, inhibition of stem elongation and gib- 
berellin, pea seedling, 432 
regulation of 5-aminolevulinic acid biosyn- 
thetic enzymes, tRNA, Euglena gra- 
cilis, 1365 
signal influencing phosphorylation status, 
C, plants, 1501 
-stimulated gibberellin biosynthesis, Gib- 
berella fujikuroi, 1696 
Light-harvesting chlorophyll protein com- 
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plex, photoregulation, photosystem II, 
Dunaliella tertiolecta, 304 
Light-harvesting components, chloroplast 
enzymes, immunocytochemical 
methods, Porphyridium cruentum, 
334 
Lignin, formation in primary phloem fibers, 
auxin and gibberellin, xylem of Coleus 
blumei stems, 1743 
Lily, pollen mother cells, novel nuclear pro- 
tein, 1467 
Lima bean, developing fruit, pattern of cya- 
nide-potential, 28 
Limnanthes alba (see Meadowfoam) 
Limnobium stoloniferum, anion-induced pH 
changes, 1561 
Linum usitatissimum (see Flax) 
Lipid 
-bound oleate desaturation, ferredoxin, 
spinach chloroplasts, 214 
membrane composition during saline 
growth, Synechococcus 6311, 1512 
Lipoxygenase, membrane-associated, tomato 
fruit, 1225 
Lolium rigidum (see Ryegrass) 
Lunaria annua (see Honesty) 
Lupin 
pentose pathway, proline metabolism in 
nodules, 1258 
root nodules, monoclonal antibodies, as- 
partate aminotransferase-P,, 1358 
water-stressed, membrane fluidity, epider- 
mal and mesophyll protoplasts, 729 
white, cytokinins in phloem sap, 1714 
Lycopersicon esculentum (see Tomato) 


Maize (see Corn) 
Malate 
metabolism in the dark, '°CO, fixation, 
Kalanchoé tubiflora, 826 
oxidation in bacteroids, C,H, reduction, 
Sesbania rostrata stem nodules, 1002 
Malt, proteinase from germinated barley, 
1062 
Malus domestica (see Apple) 
Maple, sugar, movement of cations through 
cuticles, 120 
Marah macrocarpus, biosynthetic origin, gib- 
berellins A; and A;, 132 
Mass spectrometry, intracellular carbonic an- 
hydrase activity, high and low C; cells, 
Chlamydomonas reinhardtii, 1250 
Meadowfoam, microsomes from maturing 
seeds, lysophosphatidate acyltransfer- 
ase, 1199 
Medicago sativa (see Alfalfa) 
Membrane vesicles 
calcium and proton transport, barley roots, 
179 
Ca** transport, ozone exposure, pinto bean 
leaves, 788 
cotton root, cation/proton antiporters, 
1795 
Mercurialis annua, cytokinins and differen- 
tiation processes, 1535 


y crystallinum (see Ice 


plant) 

Mesophyll cells, Vallisneria, cooperative reg- 
ulation, cytoplasmic streaming and 
Ca** fluxes, 1702 

Methane, mechanism of transport, rhizos- 
phere to atmosphere, rice plants, 59 

Methionine, expression of modified 2S al- 
bumins, transgenic plants, 970 


Ad, 


Plant Physiol. Vol. 94, 1990 


Methionine:glyoxylate aminotransferase, pu- 
rification and characterization, Bras- 
sica carinata and B. napus, 1887 
4-Methoxycinnamic acid, phenylpropanoid 
metabolism in suspension cultures, 
Vanilla planiflora, 102 
Microsomes 
meadowfoam maturing seeds, lysophos- 
phatidate acyltransferase, 1199 
membrane-associated lipoxygenase, to- 
mato fruit, 1225 
Mitochondria 
acetyl-CoA hydrolase, pea seedling, 20 
barley leaf, changes in properties, NaCl- 
treated plants, 641 
conversion of glycine to serine, photores- 
piratory mutants, barley, 1316 
isozymes of superoxide dismutase, peroxi- 
somes from petals, carnation senes- 
cence, 1187 
kinetic behavior toward pyridine nucleo- 
tides, NAD*-linked dehydrogenases, 
potato and pea, 189 
potato, matrix, NADP-utilizing enzymes, 
1012 
temperature effects on respiration, com- 
mon and tepary beans, 54 
Mock orange, oxygen emission and uptake 
in leaves, pulsed, time resolved pho- 
toacoustics, 278 
Monoclonal antibodies 
aspartate aminotransferase-P2, lupin root 
nodules, 1358 
zeatin O-glycosyltransferases of beans, 
1290 


Monogalactosyldiacylglycerols 
ozone-fumigated spinach leaves 
conversion to triacylglycerols, 766 
pathway for synthesis of triacylglycerols, 
773 


trans-cis Monolignal isomerase, formation of 
cis-coniferin in cell-free extracts, 
American beech, 209 
Mougeotia, control of chloroplast move- 
ment, third photoreceptor, 221 
Mung bean 
cotyledons, cDNA clone for a-amylase, 
1488 
germinated, cotyledons, cysteine endopep- 
tidase purification, 561 
Musa (Banana, green) 
Muskmelon, senescing flowers, indole-3-ace- 
tic acid metabolism, abscisic acid, 870 
Mustard 
developing seed, biosynthesis of triacyl- 
glycerols, 492 
leaf, diurnal rhythmicity, pattern of 
mRNAs, 1590 
Mustard, hedge, germination and secondary 
dormancy of seeds, dose-response 
analysis, factors, 1090, 1096 
Mycorrhiza 
leaf gas exchange and, soybean, 723 
vesicular arbuscular, net gas exchange and 
leaf age, sour orange leaves, 1424 


N 

NAD*, -linked dehydrogenases, kinetic be- 
havior toward pyridine nv<leotides, 
potato and pea mitochondria, 189 

NADH, -dependent hydroxypyruvate reduc- 
tase transcript abundance, organ spec- 
ificity and light regulation, cucumber, 
1484 

NADH-glutamate dehydrogenase, immuno- 
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characterization, Vitis vinifera, 109 
NADP 
-dependent dehydrogenase, L-sorbosone 
conversion to L-ascorbic acid, bean 
and spinach leaf, 1492 
-utilizing enzymes, matrix of plant mito- 
chondria, 1012 
NADPH, glyceraldehyde 3-phos- 
phate:NADP* reductase, spinach 
leaves, 1344 
Nasturtium, microsomes from maturing 
seeds of meadowfoam, lysophospha- 
tidate acyltransferase, 1199 
Needle, Norway spruce, hydrogen peroxide 
decomposing systems, composition 
and properties, 312 
Nicotiana (see Tobacco) 
Nitrate 
absorption, exposure to ammonium and 
transplant shock, barley, 85 
anion-induced pH changes, Limnobium 
stoloniferum, 1561 
assimilation, phosphorus stress effects, to- 
bacco, 328 
-induced germination, dose-response 
analysis, hedge mustard, 1096 
uptake system, essential arginine residues, 


carbon economy and, differences in rela- 
tive growth rate, 24 wild species, 621 
cyanogenesis in plants, 401 
limitation, adaptation of photosynthetic 
apparatus, maize leaves, 1436 
mobilization from stalk and leaves, kernel 
filling, corn, 1547 
pathways for malate oxidation, C,H), re- 
duction, Sesbania rostrata stem nod- 
ules, 1002 
source, regulation of chloroplast develop- 
ment, Chlorella protothecoides, 944 
starvation, polypeptide composition and 
rubisco, Synechocystis, 752 
status, light induction, carbonic anhydrase 
activity in maize leaves, 384 
supply, response of enzymes and storage 
proteins, maize endosperm, 858 
Nodulation 
ineffective, sym 13 gene, pea, 899 
soybean, transposon-mutant of Rhizobium 
Sredii, 1276 
Norway spruce, extracellular and total ex- 
tracts from needles, composition and 
properties, hydrogen peroxide decom- 
posing systems, 312 
Nuclear magnetic resonance, physical struc- 
ture of primary plant cell wall, bean, 
174 
Nuclear protein 
interaction with promoter, soybean heat 
shock protein gene Gmhsp17.5E, 935 
novel, pollen mother cells of lily, 1467 
Nucleotides, pyridine, NAD*-linked dehy- 
drogenases, potato and pea mitochon- 
dria, 189 


fe) 


leaf-sheath pulvinus, graviresponse, cell 
wall and enzyme changes, 411 

proton pumping and ATP hydrolysis de- 
termined simultaneously, 882 

protoplasts, aluminum ions, extracellular 
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oleosin isoforms, diverse seed species, 1282 
soybean, processing, onset of oil mobiliza- 
tion, 341 
Oleate, lipid-bound, ferredoxin, spinach 
chloroplasts, 214 
Oleosin isoforms, diverse seed species, 1282 
Oligonucleotides, RNA-, vacuoles from to- 
mato cells, 1163 
Oligosaccharides, export sugar from apoplast, 
phloem loading, Coleus blumei, 1244 
Orange, sour 
leaf, vesicular arbuscular mycorrhizae and 
leaf age, net gas exchange, 1424 
movement of cations through cuticles, 120 
Oryza sativa (see Rice) 
2-Oxoglutarate, dependent dioxygenase, vin- 
doline biosynthesis, Catharanthus ro- 
seus, 1323 
Oxygen 
CO;:0, specificity factor, irradiance ef- 
fects, tobacco, 892 
emission and uptake in leaves, pulsed, time 
resolved photoacoustics, various 
plants, 278 
pathways for malate oxidation in bacter- 
oids, C,H, reduction, Sesbania ros- 
trata stem nodules, 1002 
Ozone 
exposure of pinto bean leaves, Ca”* trans- 
port, membrane vesicles, 788 
-fumigated spinach leaves 
monogalactosyldiacylglycerol 
sion, 766 
triacylglycerol synthesis pathway, 773 


conver- 


Palm 
microsomes from maturing seeds of mea- 
dowfoam, lysophosphatidate acyl- 
transferase, 1199 
oleosin isoforms, 1282 
Parsley, induction of shikimic acid pathway 
enzymes by light, 507 
Patch-clamp study, depolarization-activated 
K* channel, inorganic ions, Samanea 
saman, 424 
Pea 
amylases, reduced chloroplast density and/ 
or function, 1813 
biosynthesis of phytoalexin pisatin, 1444 
carotenoid-deficient chloroplasts, high 
light stress, 1663 
chloroplasts, isolation, phosphoglycerate 
kinase, 291 
component enzymes, glycine decarboxyl- 
ase multienzyme complex, 833 
deficiency of root plasmalemma iron trans- 
port protein, 1353 
etiolated seedlings, gibberellin role, red 
light inhibition of stem elongation, 
432 
internode length mutants, physical basis, 
altered stem elongation, 166 
leaf, relationship, photosynthetic electron 
transport and stromal enzyme activ- 
ity, 545 
mitochondria, kinetic behavior toward 
pyridine nucleotides, NAD*-linked 
dehydrogenases, 189 
pentose pathway, proline metabolism in 
nodules, 1258 
polysaccharide fraction, strong interaction, 
cytosolic phosphorylase isozyme, 960 


xli 


programmed release of cells from root 
caps, correlation, pectolytic enzyme 
activity, 1855 
quantification of apoplastic potassium 
content, elution analysis, leaf lamina 
tissue, 1040 
seedling 
a-glucosidase isoforms, 738 
mitochondrial acetyl-CoA hydrolase, 20 
seed storage, theoretical basis of protocols, 
1019 
stem, coupling, solute transport and cell 
expansion, 1625 
sym 13, conditioning of ineffective nodu- 
lation, 899 
Peanut 
pentose pathway, proline metabolism in 
nodules, 1258 
seed storage, theoretical basis of protocols, 
1019 
Pectin, depolymerization, polygalacturonase 
isozymes, transgenic rin tomato fruit, 
1882 
Pennycress, field 
gibberellin-deficient mutant, selection and 
characterization, 1655 
gibberellins and  gibberellin-precursors, 
comparison, biological activities, 151 
thermoinductive regulation, gibberellin 
metabolism, 157 
Pentose phosphate 
enzymatic capacities of sycamore amylo- 
plasts, 538 
pathway, proline metabolism, legume root 
nodules, 1258 
Pericarp discs, intact tomato fruit and, com- 
parison, ripening processes, 1582 
Peroxidases, oxidation of indoleacetic acid, 
maize roots, 485 
Peroxisomes 
carnation petal senescence, isozymes of su- 
peroxide dismutase, mitochondria, 
1187 
hydroxypyruvate reductase, enzymology 
in barley, reduction of hydroxypyru- 
vate and glyoxylate, 819 


carnation senescence, peroxisomes, iso- 
zymes of superoxide dismutase, 1 187 
membranes, age-related changes, rose 
flowers, 1233 
Petiole, growth and ethylene production, in- 
duction by soil waterlogging, Rumex 
plants, 1071 
Petroselinum crispum (see Parsley) 
Petunia, regulation of flavonoid gene expres- 
sion in corolla, stamens and gibberel- 
lic acid, 511 
pH 


anion-induced changes, Limnobium sto- 
loniferum, 1561 
cytoplasmic, flowering response, Pharbitis 
nil, 114 
Pharbitis, flower-inducing substance, high 
molecular weight, higher plants, 1677 
Pharbitis nil, flowering response, agents af- 
fecting cytoplasmic pH, 114 
Phaseolus acutifolius (see Tepary bean) 
Phaseolus coccineus, developing seed, pat- 
terns of variations, abscisic acid, 1776 
Phaseolus lunatus (see Lima bean) 
Phaseolus vulgaris (see Bean) 
Phenylalanine ammonia, -lyase gene family, 
trans-cinnamic acid effects, bean, 671 
Phenylpropanoid, metabolism in suspension 


corn seedling roots, 745 
Nitrogen 
aspartate aminotransferase, alfalfa root 
nodules, 1634 
Petals 
Oat 


cultures, Vanilla planiflora, 95, 102 
Philadelphus coronarius (see Mock orange) 
Phloem 

lignin formation in xylem of Coleus blumei 
stems, auxin and gibberellin, 1743 

loading in Coleus blumei, absence of car- 
rier-mediated uptake, export sugar 

from apoplast, 1244 

sap of white lupin, cytokinins, 1714 
solute transport and cell expansion, cou- 

pling, pea stems, 1625 

transport rates, indicator-dilution tech- 
nique, 455 
unloading, 393 

Phosphate, inorganic, phosphorylation of 

plasma membrane H*-ATPase, red 

beet, 1522 
3’-Phosphoadenosine 5’-phosphosulfate de- 

sulfoglucosinolate, partial purification 

and characterization, cress, 811 
Phosphoenolpyruvate carboxylase 

metabolite regulation, soybean nodule, 

1429 

NH,’ assimilation rate, Selenastrum min- 

utum, 284 
Phosphoglycerate kinase, chloroplastic, iso- 

lation of, pea, 291 
Phosphorus, stress effects, assimilation of ni- 

trate, tobacco, 328 
Phosphorylase isozyme, cytosolic, stron in- 

teraction, polysaccharide fraction 


a from higher plants, 960 
Photoacoustics, pulsed, time resolved, oxy- 
gen emission and uptake in leaves, 
various plants, 278 
Photoautotrophic cells 
cultured in minimal medium, photosyn- 


thetic characterization, 1641 
Dianthus caryophyllus, glucose feeding, 
respiration and photosynthesis, 1157 
Photomorphogenesis, photoassimilation 
and, blue-deficient light sources, soy- 
bean and sorghum, 448 
Photon, yield, low light-enhanced recovery, 
triazine-resistant rapeseed, 1301 
Photoreceptors, third, control of chloroplast 
movement, Mougeotia, 221 
Photorespiration, barley mutants, mitochon- 
drial conversion, glycine to serine, 
1316 
Photosynthate, partitioning into starch, reg- 
ulation, soybean leaves, 350 
Photosynthesis 
adaptation of photosynthetic apparatus, 
nitrogen limitation, maize leaves, 
1436 
boron requirement in cyanobacteria, 1554 
carbon and nitrogen economy, differences 
in relative growth rate, 24 wild species, 
621 
carbon reduction cycle, reentrance of gly- 
colate carbon, photosensitizing Eu- 
glena gracilis, 388 
dynamics in chrysanthemum, photon flux 
density, 46 
electron transport and stromal enzyme ac- 
tivity, pea leaves, 545 
glucose feeding, photoautotrophic Dian- 
thus caryophyllus cells, 1157 
maturation in larch, 1308 
mechanism of decrease, Verticillium dah- 
liae, potato, 1048 
model of regulation, C; plants, 1728, 1735 
photoautotrophic cells, cultured in mini- 
mal medium, 1641 
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photosynthate partitioning and, N>-fixing 
soybeans, 259 
pigment changes, xanthophyll cycle, iron 
deficieny in sugar beet, 607 
respiratory activity and, fruiting forms, cot- 
ton canopy, 463 
similar performance, low light-grown ison- 
uclear triazine-resistant and -suscepti- 
ble rapeseed, 1295 
spinach leaf morphology, growth temper- 
ature, temperature shifts, 1830 
ultraviolet-B radiation, growth and photo- 
synthesis, wheat, rice, and soybean, 
470 
Ulva fasciata, 1542 
Photosystem I, electron transport, light acti- 
vation of rubisco, rubisco activase, 
479 
Photosystem II, photoregulation of light-har- 
vesting chlorophyll protein complex, 
Dunaliella tertiolecta, 304 
Phototropism, first positive and second pos- 
itive, common fluence threshold, Ar- 
abidopsis thaliana, 1605 
Phytoalexin, pisatin biosynthesis in pea, 1444 
Phytochrome 
chlorophyll and steady-state levels of thy- 
lakoid polypeptides, tobacco, 370 
dose-response analysis, light-induced seed 
germination, hedge mustard, 1090 
Phytoene desaturase, bleaching herbicide 
flurtamone, cress and Anacystis, 476 
Picea abies (Norway spruce) 
Pieris japonica (see Japanese Andromeda) 
Pine, Eastern white, two isoforms, glutathi- 
one reductase, 1402 
Pine, Scots 
tracheid production in response to 
changes, internal level, indole-3-acetic 
acid, 1721 
two brassinosteroids from cambial region, 
gas chromatography-mass spectrome- 
try, 1709 
Pinto bean, Ca* transport in membrane ves- 
icles, alteration, ozone exposure, 788 
Pinus banksiana, purification and properties, 
glutamine synthetase, leaves and 
roots, 657 
Pinus silverstris (see Pine, Scots) 
Pisatin, biosynthesis in pea, 1444 
Pisum sativum (see Pea) 
Plasmalemma, iron transport protein, defi- 
ciency, ‘pea root, 1353 
Plasma membrane 
beet, H*-ATPase modification, diethylpyr- 
ocarbonate, 696 
Ca?*-translocating ATPase, 397 
Commelina communis, reconstitution, 


light effect, bean leaves, 1671 
molecular cloning, tomato, 1874 
phosphorylation by inorganic phos- 
phate, red beet, 1522 
salt-induced dissociation, carbonic anhy- 
drase, Chlamydomonas reinhardtii, 
380 
Plastids, nongreen, enzymatic capacities, sy- 
camore amyloplasts, 538 
Pollen, mother cells of lily, novel nuclear 
protein, 1467 
Polyamines 
metabolism in ripening tomato fruit, 1449 
plant physiology, 406 
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uncommon, novel occurrence, higher 
plants, 855 
Polygalacturonase, isozymes, pectin depoly- 
merization, transgenic rin tomato 
fruit, 1882 
Polypeptides 
cold acclimation, Arabidopsis and wheat, 
1078 
thylakoid, chlorophyll and phytochrome 
effects, tobacco, 370 
Polysaccharide, fraction from higher plants, 
strong interaction, cytosolic phospho- 
rylase isozyme, 960 
Porphyridium cruentum, chloroplast en- 
zymes, light-harvesting components, 
immunocytochemical methods, 334 
Potassium 
anion-induced pH changes, Limnobium 
stoloniferum, 1561 
apoplastic, leaf lamina tissue, pea, 1040 
levels, stomatal behavior, Striga hermon- 
thica, 1472 
Potassium channel, depolarization-activated, 
Samanea saman, iorganic ions, 424 
Potato 
elicitor-treated and wounded tubers, con- 
current synthesis and degradation, al- 
cohol dehydrogenase, 887 
22-kilodalton proteins, purification, char- 
acterization, 40 
kinetic behavior toward pyridine nucleo- 
tides, NAD*-linked dehydrogenases, 
mitochondria, 189 
matrix of mitochondria, NADP-utilizing 
enzymes, 1012 
mechanism of photosynthesis decrease, 
Verticillium dahliae, 1048 
tuber 
fatty acids, membrane permeability and 
sugars, 1207 
superoxide dismutase, catalase and a- 
tocopherol content, 1214 
tuber protein genes, differential expression, 
919 
Proline 
metabolism in legume root nodules, pen- 
tose pathway, 1258 
-rich cell wall protein, soybean seedlings, 
1897 
Proteases, zein-degrading, endosperm, ger- 
minating maize seeds, 297 
Protein 
changes in mRNA, ripening, apple fruit, 
850 
15-kilodalton pathogenesis-related, to- 
mato, 585 
22-kilodalton, purification, potato tuber, 
40 


level during import to export transition, 
sucrose synthase, developing maize 
leaves, 516 

phosphorylation status, light as signal, C, 
plants, 1501 

potato tuber genes, differential expression, 
919 

ribosomal, phosphorylation induced by 
auxins, maize embryonic tissues, 1270 

root plasmalemma iron transport, defi- 
ciency, pea, 1353 

storage, nitrogen supply, maize endo- 
sperm, 858 

soybean oil body, processing, onset of oil 
mobilization, 341 

storage, gene expression, rapeseed micros- 
pore embryos, 875 


xii 
ATP-driven Ca**-transport system, 
634 
H*-ATPase 


essenger-dependen: 
gion, maize cDNA, 1609 
Proton 

-amino acid transport, sugar beet leaves, 
268 

antiporters, root membrane vesicles, Atri- 
plex and cotton, 1795 

calcium transport, membrane vesicles, bar- 
ley roots, 179 

enhanced H* transport capacity, ATP hy- 
drolysis activity, tonoplast H*-ATPase 
after NaCl adaptation, 524 

pumping and ATP hydrolysis determined 
simultaneously, oat, 882 


Protoplasts 
epidermal and mesophyll, membrane flu- 
idity, water-stressed Lupinus albus, 
729 
oat, aluminum ions, extracellular (1—»3)8- 
D-glucan, 13 
stress responses in alfalfa, 1802 
Prunus amygdalus (see Almond, bitter) 
Putrescine, metabolism in ripening tomato 
fruit, 1449 
Pyridine nucleotides, kinetic behavior, 
NAD*-linked dehydrogenases, potato 
and pea mitochondria, 189 
Pyruvate, active uptake in mesophyll chlo- 
roplasts, involvement of Na*, C, 
plants, 950 
Pyruvate kinase, leucoplast, purification, de- 
veloping castor bean endosperm, 1528 


Raffinose, export sugar from apoplast, 
phloem loading, Coleus blumei, 1244 

Ragweed, intercellular diffusion limits, CO, 
uptake in leaves, 1024 


expression of modified 2S albumins, trans- 
genic plants, 970 

low light-grown isonuclear triazine-resist- 
ant and -susceptible, similar photo- 
synthetic performance, 1295 

microsomes from maturing seeds of mea- 
dowfoam, lysophosphatidate acyl- 
transferase, 1199 

microspore embryos, storage protein gene 
expression, abscisic acid and high os- 
moticum, 875 

oleosin isoforms, 1282 

triazine-resistant, low light-enhanced re- 
covery, photon yield, 1301 

Respiration 

carbon and nitrogen economy, differences 
in relative growth rate, 24 wild species, 
621 

climacteric, role of sucrose phosphate syn- 
thase, ripening bananas, 201 

glucose feeding, photoautotrophic Dian- 
thus caryophyllus cells, 1157 

mitochondrial, common and tepary bean, 


Rhizobium fredii, cultivar-specific interac- 
tions of soybean, regulation, root gen- 
otype, 1907 
Ribonucleic acid 
acetolactate synthase genes, herbicide re- 
sistance, transgenic plants, 1647 


SUBJECT INDEX 


-oligonucleotides, vacuoles from tomato 
cells, 1163 
Ribonucleic acid, messe' 
cDNA glycolate oxidase, cotyledons and 
leaves, lentil, 1193 
diurnal rhythmicity, Sinapsis alba leaves, 
1590 
molecular cloning, tomato plasma mem- 
brane H*-ATPase, 1874 
phosphorylation of ribosomal proteins, 
maize embryonic tissues, 1270 
protein changes during ripening, apple 
fruit, 850 
Ribonucleic acid, transcriptional, 5-amino- 
levulinic acid biosynthetic enzymes, 
light regulation, Euglena gracilis, 
1365 
Ribosomes, hypoxic stress-induced changes, 
maize seedling roots, 1237 
Ribulose-1,5-bisphosphate carboxylase 
model of photosynthesis regulation, C; 
plants, 1728, 1735 
stromatal conductance and, photosyn- 
thetic induction state, soybean can- 
opy, 628 
Ribulose-1,5-bisphosphate carboxylase/oxy- 
genase 
activation by rubisco activase 
electron transport through photosystem 
I, light activation, 479 
spinach, 245 
CO,:0, specificity factor, irradiance ef- 
fects, tobacco, 892 
nitrogen starvation, polypeptide composi- 
tion, Synechocystis, 752 
photosynthesis in Ulva fasciata, 1542 
Rice 
brassinosteroids from cambial region of 
Scots pine, gas chromatography-mass 
spectrometry, 1709 
growth and photosynthesis, ultraviolet-B 
radiation and carbon dioxide, 470 
mechanism of methane transport, rhizo- 
sphere to atmosphere, 59 
oleosin isoforms, 1282 
sucrose synthase, 1456 
Ricinus communis (see Castor bean) 
Ripening 
apple fruit, changes in mRNA and protein, 
850 
banana, role of sucrose phosphate syn- 
thase, sucrose biosynthesis, 201 
processes, intact tomato fruit, excised per- 
icarp discs, 1582 
pyrophosphate fructose-6-P 1-phospho- 
transferase, tomato fruit, 499 
Root 
alfalfa nodules, aspartate aminotrans- 
ferase, 1634 
barley, calcium and proton transport, 
membrane vesicles, 179 
corn 
auxin redistribution and curvature, eth- 
ylene, 1770 
cDNA characterization, catalytic region 
of second mesenger dependent protein 
kinases, 1609 
electrotropism, 913 
oxidation of indoleacetic acid, soluble 
auxin-oxidases and peroxidases, 485 
temperature sensing, 367 
corn seedling, hypoxic stress-induced 
changes, ribosomes, 1237 
cotton, membrane vesicles, cation/proton 
antiporters, 1795 


hairs of Limnobium stoloniferum, anion- 
induced pH changes, 1561 

hairy, high sensitivity to auxin, tomato, 
554 


lupin nodules, monoclonal antibodies, as- 
paratate aminotransferase-P2, 1358 
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symbiotic nodulation, early autoregula- 
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NADH-glutamate dehydrogenase, 
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wheat, kinetics of aluminum uptake, 577 
Root border cells, pea, pectolytic enzyme 
activity, 1855 
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Plant Physiol. Vol. 94, 1990 xi 
Proteinase, germinated barley, 1062 i 
Protein kinase i 
Ca**-dependent, purification, Dunaliella aI 
salina, 143 : 
soybean 
Rapeseed 
54 
photosynthetic activity, fruiting forms, cot- 
ton canopy, 463 


xliv 


corn, germination, zei 
teases from endosperm, 297 

diverse species, oleosin isoforms, 1282 

dormancy in hedge mustard, light-induced 
germination, 1090, 1096 

honesty and mustard, biosynthesis of tri- 
acylglycerols, 492 

lettuce, germination rates, water relations 
analysis, 840 
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sorghum, turnover of dhurrin, 1219 
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endogenous gibberellins, hypocotyl 
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regulation, heat shock response, 988 
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cultivar-specific interactions, Rhizobium 
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radiation and carbon dioxide, 470 
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leaf, regulation, photosynthate partitioning 
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regulation, heat shock response, 988 
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defective metabolism, B-amylase purifica- 
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-deficient tobacco mutant, dark-grown hy- 
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tion, blue-deficient light sources, soy- 
bean and sorghum, 448 

photosynthesis and photosynthate parti- 
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Stroma, enzyme activity, photosynthetic 
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tioning, N2-fixing soybean, 259 
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developing maize leaves, 516 
rice plants, 1456 
Sugar 
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leus blumei, 1244 
fatty acids and membrane permeability, 
potato tubers, 1207 
uptake and starch biosynthesis, developing 
maize endosperm, 996 
Sugar phosphates, activation of rubisco by 
rubisco activase, spinach, 245 
Sulfate, reduction, herbicide safeners, corn, 
1808 
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circumnutations of hypocotyls, satellite or- 
bit, 233 
oleosin isoforms, 1282 
seed storage, theoretical basis of protocols, 
1019 
Superoxide dismutase 
catalase and a-tocopherol content, stored 
potato tubers, 1214 
isozymes in mitochondria, peroxisomes 
from petals, carnation senescence, 
1187 
Suspensors, patterns of variation in abscisic 
acid, developing Phaseolus coccineus 
seeds, 1776 
Syagrus cocoides (see Palm) 
Sycamore 
amyloplasts, enzymatic capacities, 538 
long periods of sucrose starvation, tran- 
sient accumulation, asparagine, 717 
Symplast, phloem unloading, 393 
Synechococcus, inhibition of inorganic car- 
bon transport, carbon oxysulfide, 35 
Synechococcus 6311, membrane lipid com- 
position during saline growth, 1512 
Synechocystis, mutants defective in inorganic 
carbon transport, 760 
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Taproot, defoliated alfalfa, starch grain dis- 
tribution, 1056 
Temperature 
cold acclimation, Arabidopsis and wheat, 
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effects on mitochondrial respiration, com- 
mon and tepary beans, 54 
growth, spinach leaf morphology, photo- 
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synthesis, 1830 
sensing by primary maize roots, 367 
stress influence on fertilization, heat shock 
protein synthesis, maize reproductive 
tissues, 665 
Tepary bean, temperature effects on mito- 
chondrial respiration, 54 
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carotenoprotein content of Synechocystis, 
nitrogen starvation, polypeptide com- 
position, 752 
phytochrome effects, chlorophyil, tobacco, 
370 
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cellulase-treated cell suspension cultures, 
regulation, sesquiterpene cyclase, 
1860 
crown gall cells, cell wall invertase, 1575 
dynamics of endogenous cytokinins, 
growth cycle, hormone-autotrophic 
genetic tumor line, 1084 
ethylene biosynthesis-inducing endoxylan- 
ase, electrolyte leakage and necrosis, 
1849 
expression of modified 2S albumins, trans- 
genic plants, 970 
irradiance effects, CO2:O, specificity fac- 
tor, 892 
NaCl adaptation, H* flux, tonoplast 
ATPase activities, 524 
phosphorus stress effects, assimilation of 
nitrate, 328 
photoautotrophic cells in minimal me- 
dium, photosynthesis, 1641 
properties of mutant acetolactate syn- 
thases, resistance to triazolopyrimi- 
dine sulfanilide, 239 
starch-deficient mutant, dark-grown hy- 
pocotyls, severely reduced gravitrop- 
ism, 1867 
steady-state levels of thylakoid polypep- 
tides, phytochrome effects, chloro- 
phyll, 370 
transgenic, tryptamine accumulation, tryp- 
tophan decarboxylase, 1410 
trichomes, biosynthesis of acyl acid sub- 
stituents of sucrose esters, chlorsulfu- 
ron, 906 
type-I topoisomerase purification and 
characterization, 599 
a-Tocopherol, superoxide dismutase and cat- 
alase, stored potato tubers, 1214 
Tomato 
fruit, membrane-associated lipoxygenase, 
1225 
hairy root, high sensitivity to auxin, 554 
herbicide 2,6-dichlorobenzonitrile, unique 
cell walls, lack of cellulose-xyloglucan 
network, 980 
intact fruit and excised pericarp discs, com- 
parison, ripening processes, 1582 
15-kilodalton pathogenesis-related pro- 
teins, 585 
plasma membrane H*-ATPase, molecular 
cloning, 1874 
pyrophosphate fructose-6-P 1-phospho- 
transferase, 499 
ripening fruit, polyamine metabolism, 
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seedling, diurnal expression pattern, chlo- 
rophyll a/b binding proteins, 1903 

transgenic rin fruit, polygalacturonase iso- 
zymes, pectin depolymerization, 1882 
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Tonoplasts 
H*-ATPase after NaCl adaptation, en- 
hanced H* transport capacity, ATP 
hydrolysis activity, 524 
ion channels, beet cell suspensions, 1788 
sidedness, soybean hypocotyls, 
Tracheid, production in response to changes, 
indole-3-acetic acid, Scots pine, 1721 
Transgenic plants, expression of modified 2S 
albumins, 970 
Transplantation, shock and exposure to am- 
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Transposon, -mutant of Rhizobium fredii, 
soybean nodulation, 1276 
Triacylglycerols 
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substituents of sucrose esters, chlor- 
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bacco, tryptophan decarboxylase, 
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growth and photosynthesis, wheat, 
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Urease, isozyme synthesis during embryo de- 
velopment, soybean root, 681 
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tides, 1163 

Vallisneria, mesophyll cells, cooperative reg- 
ulation, cytoplasmic streaming and 
Ca?* fluxes, 1702 
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cell wall degrading enzymes, inositol 
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Viburnum, oxygen emission and uptake in 
leaves, pulsed, time resolved photoa- 
coustics, 278 
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thesis, 2-oxoglutarate dependent diox- 
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Vitis vinifera, immunocharacterization of 
NADH-glutamate dehydrogenase, 
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modulation of stomatal conductance, blue 
light, ivy, 440 

relations analysis, seed germination rates, 
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relations and maintenance of gas exchange, 
coffee cultivars grown in drying soil, 
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petiole growth, Rumex plants, 1071 
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-stress genes, abscisic acid-responsive 
cDNA clones, Craterostigma planta- 
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slender barley seedlings, 194 

freezing tolerance, regeneration from cry- 
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germ, HPLC resolution, ubiquitin pathway 
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growth and photosynthesis, ultraviolet-B 
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Xanthophyll, cycle, photosynthetic pigment 
—— iron deficiency in sugar beet, 


Xylem 
-borne ureido and amino compounds, dis- 
tribution and metabolism, soybean 
shoot, 1505 
Coleus blumei, auxin and gibberellin, lig- 
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Zeatin, dynamics of endogenous cytokinins, 
growth cycle, hormone-autotrophic 
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